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1. Introduction
In the last meeting, the problem with overlapping frequency bands is pointed out in [1] and [2].  While it is ideal if the problems could be solved by careful UARFCN allocation, it is felt some sort of additional information will be needed in the long run.  This document proposes a way forward for solving this problem by signalling enhancements.
2. Discussions

2.1. Treatment of Band IX

Currently, UARFCN for Bans IX was overlapping with Band III.  During the discussion in TSG-RAN#29, it was proposed that UARFCN for Band III is moved, so there will no longer be an overlap between these two frequency bands.  Although it’s up to RAN4 to decide what to do about UARFCN, NTT DoCoMo would like to reiterate our preference to keep the UARFCN numbering for Band IX, due to the deployment schedule of Band IX.

Obviously, there is no guarantee that there will not be another frequency band that overlaps with Band IX in the future, so new IE is probably needed in the long run.  However, since the addition of that kind of frequency band is not foreseen in the near future, NTT DoCoMo would like to strongly request that the new signalling to be introduced is done in a manner such that the UEs that support Band IX (and not the band that overlaps with Band IX) is not required to support this new signalling.  

Following sections describe one possible solution that satisfies above condition.
2.2. Possible Solutions
There are 3 issues identified.
I. Mobility from GSM to 3G

II. Idle mode measurement

III. HO of UEs that supports two or more of overlapping frequency bands

We will discuss the issues from the perspective of dedicated signalling (III) and system information (II).  (Issue I is tasked to GERAN at the last RAN2 meeting.)
2.2.1. Identification of overlapping bands in dedicated signalling
In case of dedicated signalling, only the case for the UEs that support multiple bands needs to be studied, since the network is aware of the UE capability, and will not direct the UE to unsupported frequency band, nor have it measure the unsupported frequency band.

Table 2.2.1 describes how the UE can determine the frequency band, in case it supports multiple frequency bands, when it was asked to perform an inter-band HO.  The columns in the table represent the UE behaviour in case the UE supports multiple frequency bands.  For example, column “Band X~” represents the behaviour of the UE that supports multiple frequency bands within Band X~XXII whose UARFCN overlaps one another.  Irrelevant cases are shaded by gray.
Table 2.2.1.  Distinction of overlapping frequency bands with dedicated signalling
	
	Support of frequency bands by the UE

	
	Band I~IX
	Band X~
	Band I~IX + X~

	HO Destination
	Band I~IX
	No additional information necessary

(Distinguished by the existence of UL, or MCC)
	
	No additional Information necessary

(Possible to assume I~VI by the lack of new IE)

	
	Band X~
	
	New IE is necessary to distinguish the destination frequency band
	New IE is necessary to distinguish the destination frequency band


Please note that this new IE is not needed when the UE supports multiple frequency bands that do not overlap with one another.  Also, it is assumed that the problems associated with I/IV, V/VI, and III/IX is already solved by what has been proposed so far. 
As this is the case for the HO, addition of a non-critical extension to all the reconfiguration messages and CELL UPDATE CONFIRM should be sufficient.  This new IE could be explicit band indicator, or flag to indicate the band relative to UARFCN.  (RRC Connection Setup is intentionally removed from the candidate, due to the fact that the network cannot know the UE capability at the time of sending RRC Connection Setup)
In addition, measurement has to be considered as well.  It is assumed that when the UE supports overlapping multiple frequency bands, it would be implemented to support stricter requirement, so it may be okay to leave the measurement as it is.  However, in case the assumption is not true, addition of band indicator for two frequency band indicator to inter-frequency measurement should be sufficient.  (Two comes from the minimum UE requirement from RAN4 spec)
2.2.2. Identification of overlapping bands in system information

As pointed out during the discussion for [1] and [2], the problem here is that the UE may be required to perform useless measurement, therefore unnecessary battery drainage.  However, we feel this will not cause a significant problem, since the battery for the UE that doesn’t support the frequency band is draining as much as the UE that supports the band.  In addition, the effect on BCH capacity, as well as the system performance from longer SIB11 is concerned.  Therefore, the proposal is to leave the signalling as it is.
3. Conclusions

It is proposed that:
· Keep the current UARFCN numbering for Band IX

· Add an optional Band Indicator to reconfiguration message and CELL UPDATE CONFIRM

and possibly, 

· Add two Band Indicator to MEASUREMENT CONTROL, in case of inter-frequency measurement

More detailed changes are attached in Annex A.

4. References
[1]  R2-052108 “Discussion document on inter-band mobility”
[2]
 R2-051940 “Potential inter-RAT inter-working problems caused by overlapping UTRAN operating bands”
Annex. A: Proposed change to 25.331

The changes to tabular description is limited to CELL UPDATE CONFIRM, but it is proposed to include same changes to the rest of reconfiguration messages (except for RRC CONNECITON SETUP), to comply with the concept of release independent feature.  Also, the new IE is proposed as the explicit band indicator.
8.6.6.1
Frequency info

If, after completion of the procedure, the UE will be in CELL_DCH state, the UE shall:

1>
if the IE "Frequency info" is included:

2>
if the frequency is different from the currently used frequency:

3> if the frequency belongs to two or more of the frequency bands the UE supports:

4> if the IE “Frequency Band Distinction” is included in the same message:

5> act on the frequency as belonging to the frequency band indicated in the IE “Frequency Band Distinction"
4> else:

5> act on the frequency as belonging to the smallest frequency band number among relevant frequency bands.
3>
store and use the frequency indicated by the IE "Frequency Info";

3>
if the received message is used to perform a Timing-maintained hard handover (see subclause 8.3.5.2), and IE "Timing maintained Synchronization indicator" is included:

4>
not perform any physical layer synchronisation procedure (FDD only);

3>
else:

4>
perform the physical layer synchronisation procedure A as specified in [29] (FDD only).

2>
if the frequency is the same as the currently used frequency:

3>
continue to use the currently used frequency;

3>
perform the physical layer synchronisation procedure A as specified in [29] (FDD only).

1>
if the IE "Frequency info" is not included and the UE has a currently used frequency:

2>
continue to use the currently used frequency.

10.2.8
CELL UPDATE CONFIRM

This message confirms the cell update procedure and can be used to reallocate new RNTI information for the UE valid in the new cell.


RLC-SAP: UM


Logical channel: CCCH or DCCH


Direction: UTRAN(UE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE Information Elements
	
	
	
	
	

	U-RNTI
	CV-CCCH
	
	U-RNTI 10.3.3.47
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	
	

	Integrity protection mode info
	OP
	
	Integrity protection mode info 10.3.3.19
	The UTRAN should not include this IE unless it is performing an SRNS relocation or a cell reselection from GERAN Iu mode
	

	Ciphering mode info
	OP
	
	Ciphering mode info 10.3.3.5
	The UTRAN should not include this IE unless it is performing either an SRNS relocation or a cell reselection from GERAN Iu mode, and a change in ciphering algorithm.
	

	Activation time
	MD
	
	Activation time 10.3.3.1
	Default value is "now"
	

	New U-RNTI
	OP
	
	U-RNTI 10.3.3.47
	
	

	New C-RNTI
	OP
	
	C-RNTI 10.3.3.8
	
	

	New DSCH-RNTI
	OP
	
	DSCH-RNTI 10.3.3.9a
	Should not be set in FDD. If received The UE should ignore it
	

	New H-RNTI
	OP
	
	H-RNTI 10.3.3.14a
	
	REL-5

	New Primary E-RNTI
	OP
	
	E-RNTI 10.3.3.10a
	
	REL-6

	New Secondary E-RNTI
	OP
	
	E-RNTI 10.3.3.10a
	
	REL-6

	RRC State Indicator
	MP
	
	RRC State Indicator 10.3.3.35a
	
	

	UTRAN DRX cycle length coefficient
	OP
	
	UTRAN DRX cycle length coefficient 10.3.3.49
	
	

	RLC re-establish indicator (RB2, RB3 and RB4) 
	MP
	
	RLC re-establish indicator 10.3.3.35
	Should not be set to TRUE if IE "Downlink counter synchronisation info" is included in message.
	

	RLC re-establish indicator (RB5 and upwards) 
	MP
	
	RLC re-establish indicator 10.3.3.35
	Should not be set to TRUE if IE "Downlink counter synchronisation info" is included in message.
	

	CN Information Elements
	
	
	
	
	

	CN Information info
	OP
	
	CN Information info 10.3.1.3
	
	

	UTRAN Information Elements
	
	
	
	
	

	URA identity
	OP
	
	URA identity 10.3.2.6
	
	

	RB information elements
	
	
	
	
	

	RB information to release list
	OP
	1 to <maxRB>
	
	
	

	>RB information to release
	MP
	
	RB information to release 10.3.4.19
	
	

	RB information to reconfigure list
	OP
	1 to <maxRB>
	
	
	

	>RB information to reconfigure
	MP
	
	RB information to reconfigure 10.3.4.18
	
	

	RB information to be affected list
	OP
	1 to <maxRB>
	
	
	

	>RB information to be affected
	MP
	
	RB information to be affected 10.3.4.17
	
	

	Downlink counter synchronisation info
	OP
	
	
	
	

	>RB with PDCP information list
	OP
	1 to <maxRBallRABs>
	
	
	

	>>RB with PDCP information
	MP
	
	RB with PDCP information

10.3.4.22
	This IE is needed for each RB having PDCP in the case of lossless SRNS relocation
	

	
	OP
	
	
	
	REL-5

	>>PDCP context relocation info
	OP
	
	PDCP context relocation info 10.3.4.1a
	This IE is needed for each RB having PDCP and performing PDCP context relocation
	REL-5

	PDCP ROHC target mode
	OP
	
	PDCP ROHC target mode 10.3.4.2a
	
	REL-5

	TrCH Information Elements
	
	
	
	
	

	Uplink transport channels
	
	
	
	
	

	UL Transport channel information common for all transport channels
	OP
	
	UL Transport channel information common for all transport channels 10.3.5.24
	
	

	Deleted TrCH information list
	OP
	1 to <maxTrCH>
	
	
	

	>Deleted UL TrCH information
	MP
	
	Deleted UL TrCH information 10.3.5.5
	
	

	Added or Reconfigured TrCH 
information list
	OP
	1 to <maxTrCH>
	
	
	

	>Added or Reconfigured UL TrCH information
	MP
	
	Added or Reconfigured UL TrCH information 10.3.5.2
	
	

	Downlink transport channels
	
	
	
	
	

	DL Transport channel information common for all transport channels
	OP
	
	DL Transport channel information common for all transport channels 10.3.5.6
	
	

	Deleted TrCH information list
	OP
	1 to <maxTrCH>
	
	
	

	>Deleted DL TrCH information
	MP
	
	Deleted DL TrCH information 10.3.5.4
	
	

	Added or Reconfigured TrCH 
information list
	OP
	1 to <maxTrCH>
	
	
	

	>Added or Reconfigured DL TrCH information
	MP
	
	Added or Reconfigured DL TrCH information 10.3.5.1
	
	

	PhyCH information elements
	
	
	
	
	

	Frequency info
	OP
	
	Frequency info 10.3.6.36
	
	

	Frequency Band Distinction
	CV - Band
	
	Frequency Band Distinction
10.3.6.x
	
	REL-6

	Uplink radio resources
	
	
	
	
	

	Maximum allowed UL TX power
	MD
	
	Maximum allowed UL TX power 10.3.6.39
	Default value is the existing maximum UL TX power
	

	CHOICE channel requirement
	OP
	
	
	
	

	>Uplink DPCH info 
	
	
	Uplink DPCH info 10.3.6.88.
	
	

	E-DCH Info
	OP
	
	E-DCH Info 10.3.6.97
	
	REL-6

	Downlink radio resources
	
	
	
	
	

	Downlink HS-PDSCH Information
	OP
	
	Downlink HS_PDSCH Information 10.3.6.23a
	
	REL-5

	Downlink information common for all radio links
	OP
	
	Downlink information common for all radio links 10.3.6.24
	
	

	Downlink information per radio link list
	OP
	1 to <maxRL>
	
	Send downlink information for each radio link to be set-up
	

	>Downlink information for each radio link
	MP
	
	Downlink information for each radio link 10.3.6.27
	
	

	MBMS PL Service Restriction Information
	OP
	
	Enumerated (TRUE)
	Absence means that on the MBMS Preferred Layer (PL) no restrictions apply concerning the use of non- MBMS services i.e. the PL is not congested
	REL-6


	Condition
	Explanation

	CCCH
	This IE is mandatory present when CCCH is used and ciphering is not required and not needed otherwise.

	Band
	This IE is mandatory present when the UARFCN indicated in the IE “Frequency Info” belongs to more than 2 frequency bands, and one of the frequency band is Band X or beyond, and the UE has the capability to support those frequency bands.


10.3.6.x
Frequency Band Distinction
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Frequency Band Distinction
	MP
	
	Enumerated(
Band I, 
Band II, Band III, Band VI, Band IV, Band V, Band VII,
Band VIII, Band IX, Band X, Band XI, Band XII, Band XIII, Band XIV, Band XV, Band XVI, Band XVII, Band XVIII, Band XIX, Band XX, Band XXI, Band XXII)
	
	REL-6


-- ***************************************************

--

-- CELL UPDATE CONFIRM

--

-- ***************************************************

CellUpdateConfirm ::= CHOICE {


r3







SEQUENCE {



cellUpdateConfirm-r3


CellUpdateConfirm-r3-IEs,



v3a0NonCriticalExtensions

SEQUENCE {




cellUpdateConfirm-v3a0ext

CellUpdateConfirm-v3a0ext,




laterNonCriticalExtensions

SEQUENCE {





-- Container for additional R99 extensions





cellUpdateConfirm-r3-add-ext
BIT STRING
OPTIONAL,





v4b0NonCriticalExtensions

SEQUENCE {






cellUpdateConfirm-v4b0ext

CellUpdateConfirm-v4b0ext-IEs,






v590NonCriticalExtenstions

SEQUENCE {







cellUpdateConfirm-v590ext

CellUpdateConfirm-v590ext-IEs,







v5d0NonCriticalExtenstions

SEQUENCE {








cellUpdateConfirm-v5d0ext

CellUpdateConfirm-v5d0ext-IEs,







v6xx NonCriticalExtensions

SEQUENCE {









cellUpdateConfirm-v6xxext

CellUpdateConfirm-v6xxext-IEs,








v6xyNonCriticalExtensions

SEQUENCE {










cellUpdateConfirm-v6xyext

CellUpdateConfirm-v6xyext-IEs,









nonCriticalExtensions


SEQUENCE {} OPTIONAL








}

OPTIONAL







}

OPTIONAL







}

OPTIONAL






}

OPTIONAL





}

OPTIONAL




}

OPTIONAL



}

OPTIONAL


},


later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



CHOICE {




r4







SEQUENCE {





cellUpdateConfirm-r4


CellUpdateConfirm-r4-IEs,





v4d0NonCriticalExtensions

SEQUENCE {






-- Container for adding non critical extensions after freezing REL-5






cellUpdateConfirm-r4-add-ext
BIT STRING

OPTIONAL,






v590NonCriticalExtenstions

SEQUENCE {







cellUpdateConfirm-v590ext

CellUpdateConfirm-v590ext-IEs,







v5d0NonCriticalExtenstions

SEQUENCE {








cellUpdateConfirm-v5d0ext

CellUpdateConfirm-v5d0ext-IEs,








v6xyNonCriticalExtensions

SEQUENCE {









cellUpdateConfirm-v6xyext

CellUpdateConfirm-v6xyext-IEs,








nonCriticalExtensions


SEQUENCE {}

OPTIONAL








}
OPTIONAL







}
OPTIONAL






}
OPTIONAL





}
OPTIONAL




},




criticalExtensions



CHOICE {





r5







SEQUENCE {






cellUpdateConfirm-r5


CellUpdateConfirm-r5-IEs,






-- Container for adding non critical extensions after freezing REL-6






cellUpdateConfirm-r5-add-ext
BIT STRING

OPTIONAL,






v5d0NonCriticalExtenstions

SEQUENCE {







cellUpdateConfirm-v5d0ext

CellUpdateConfirm-v5d0ext-IEs,







v6xx NonCriticalExtensions

SEQUENCE {








cellUpdateConfirm-v6xxext

CellUpdateConfirm-v6xxext-IEs,







v6xyNonCriticalExtensions

SEQUENCE {









cellUpdateConfirm-v6xyext

CellUpdateConfirm-v6xyext-IEs,








nonCriticalExtensions


SEQUENCE {}

OPTIONAL








}

OPTIONAL






}
OPTIONAL






}
OPTIONAL





},





criticalExtensions



CHOICE {






r6







SEQUENCE {







cellUpdateConfirm-r6


CellUpdateConfirm-r6-IEs,







-- Container for adding non critical extensions after freezing REL-7







cellUpdateConfirm-r6-add-ext
BIT STRING

OPTIONAL,







nonCriticalExtensions


SEQUENCE {}

OPTIONAL






},






criticalExtensions



SEQUENCE {}





}




}



}


}

}

CellUpdateConfirm-r6-IEs ::= SEQUENCE {


-- User equipment IEs



integrityProtectionModeInfo

IntegrityProtectionModeInfo


OPTIONAL,



cipheringModeInfo



CipheringModeInfo




OPTIONAL,



activationTime




ActivationTime





OPTIONAL,



new-U-RNTI





U-RNTI







OPTIONAL,



new-C-RNTI





C-RNTI







OPTIONAL,



-- The IE “new-DSCH-RNTI” should not be included in FDD mode,



-- and if received the UE behaviour is unspecified



new-DSCH-RNTI




DSCH-RNTI






OPTIONAL,



new-H-RNTI





H-RNTI







OPTIONAL,



newPrimary-E-RNTI



E-RNTI







OPTIONAL,



newSecondary-E-RNTI



E-RNTI







OPTIONAL,



rrc-StateIndicator



RRC-StateIndicator,



utran-DRX-CycleLengthCoeff

UTRAN-DRX-CycleLengthCoefficient
OPTIONAL,



rlc-Re-establishIndicatorRb2-3or4

BOOLEAN,



rlc-Re-establishIndicatorRb5orAbove

BOOLEAN,


-- CN information elements



cn-InformationInfo



CN-InformationInfo-r6



OPTIONAL,


-- UTRAN mobility IEs



ura-Identity




URA-Identity





OPTIONAL,


-- Radio bearer IEs



rb-InformationReleaseList

RB-InformationReleaseList


OPTIONAL,



rb-InformationReconfigList

RB-InformationReconfigList-r6

OPTIONAL,



rb-InformationAffectedList

RB-InformationAffectedList-r6

OPTIONAL,



dl-CounterSynchronisationInfo
DL-CounterSynchronisationInfo-r5
OPTIONAL,


pdcp-ROHC-TargetMode


PDCP-ROHC-TargetMode



OPTIONAL,


-- Transport channel IEs



ul-CommonTransChInfo


UL-CommonTransChInfo-r4



OPTIONAL,



ul-deletedTransChInfoList

UL-DeletedTransChInfoList-r6

OPTIONAL,



ul-AddReconfTransChInfoList

UL-AddReconfTransChInfoList-r6

OPTIONAL,



dl-CommonTransChInfo


DL-CommonTransChInfo-r4



OPTIONAL,



dl-DeletedTransChInfoList

DL-DeletedTransChInfoList-r5

OPTIONAL,



dl-AddReconfTransChInfoList

DL-AddReconfTransChInfoList-r5

OPTIONAL,


-- Physical channel IEs



frequencyInfo




FrequencyInfo





OPTIONAL,


frequencyBandDistinction

FrequencyBandDistinction


OPTIONAL,


maxAllowedUL-TX-Power


MaxAllowedUL-TX-Power



OPTIONAL,



ul-ChannelRequirement


UL-ChannelRequirement-r6


OPTIONAL,



ul-EDCH-Information



UL-EDCH-Information-r6



OPTIONAL,



dl-HSPDSCH-Information


DL-HSPDSCH-Information-r6


OPTIONAL,



dl-CommonInformation


DL-CommonInformation-r6



OPTIONAL,



dl-InformationPerRL-List

DL-InformationPerRL-List-r6


OPTIONAL,


-- MBMS IEs



mbms-PL-ServiceRestrictInfo

MBMS-PL-ServiceRestrictInfo-r6

OPTIONAL

}

CellUpdateConfirm-v6xxext-IEs ::=
SEQUENCE {


frequencyBandDistinction

FrequencyBandDistinction

OPTIONAL

｝

CellUpdateConfirm-v6xyext-IEs ::=
SEQUENCE {


-- Core network IEs



primary-plmn-Identity


PLMN-Identity





OPTIONAL,

-- Physical channel IEs



harq-Preamble-Mode



HARQ-Preamble-Mode




OPTIONAL,



beaconPLEst





BEACON-PL-Est





OPTIONAL,



postVerificationPeriod


ENUMERATED { true }




OPTIONAL,


dhs-sync





DHS-Sync






OPTIONAL,


-- MBMS IEs



mbms-PL-ServiceRestrictInfo

MBMS-PL-ServiceRestrictInfo-r6

OPTIONAL

}

FrequencyBandDistinction ::=


ENUMERATED {











bandI,











bandII,










bandIII, 










bandIV,











bandV,










bandVI, 











bandVII,










bandVIII,











bandIX,











bandX,











bandXI,











bandXII,











bandXIII,











bandXIV,











bandXV,











bandXVI,











bandXVII, 











bandXVIII,











bandXIX,











bandXX,











bandXXI,











bandXXII }
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